Touch gating, the attenuation of tactile sensitivity in the presence of pain, is a well-documented phenomenon, but its mechanism is unknown. The ability of pain to capture attention suggests that touch gating may be an example of distraction, but the fact that pain raises tactile but not auditory thresholds argues that touch gating is a form of somatosensory interaction. Therefore, the present study was carried out to determine whether touch gating is the result of sensory or cognitive interference. Touch gating was repeatedly produced by delivering a colocalized painful heat stimulus (45°C) during forced-choice measurements of vibration threshold on the palm. Noxious heat significantly increased thresholds compared with those measured at normal skin temperature, and this interference did not decline over the course of an extended series of experiments during which pain intensity significantly habituated. Touch gating was thus related to the constant physical intensity, rather than to the changing subjective intensity, of the noxious stimulus. For comparison, a form of unambiguously cognitive interference, the Stroop effect, was also measured repeatedly; it declined significantly across sessions, unlike touch gating interference. Finally, touch gating was not correlated with measures of participants' distractibility, fear of pain, hypervigilance, or anxiety, variables previously found to influence pain on a cognitive level. Taken together, the results suggest that touch gating is a robust, stimulus-locked form of sensory interaction, rather than a transitory result of distraction or other cognitive processes.
Introduction
The term touch gating refers to the phenomenon in which noxious stimulation reduces tactile sensitivity. The discoverers of touch gating suggested that this interference with tactile processing is purely sensory, based on the finding that pain reduces tactile thresholds only when the stimuli are presented in close proximity to one another, and that pain does not alter auditory thresholds [2, 5] . However, there is abundant evidence that pain can distract from optimal performance in a variety of tasks [20] , and tactile evoked activity in the primary somatosensory cortex (S1) can be modulated by shifts in attention [30, 44] . If the noxious stimulus used in a touch gating experiment taxed the attentional resources of the brain and compromised the processing of tactile stimulation through distraction, the obtained touch gating would be, at least in part, the result of nonsensory mechanisms.
The present study was carried out to determine whether touch gating involves cognitive interference. This question was addressed in 3 ways. First, we sought to determine whether pain's ability to gate tactile signals changes as the noxious inducing stimulus is repeatedly applied. Painful stimuli that are novel [20], unpredictable [12] , and perceived as intense [8, 19] are best suited to cause distraction. Thus, it is not surprising that distraction by pain is most pronounced at pain's onset or that it habituates with repeated presentations of a noxious stimulus [13] [14] [15] 49] . Likewise, perceived pain intensity of a noxious stimulus can habituate over seconds or minutes [10, 17, 23, 27, 29, 31, 39, 40] , and it can also habituate with repeated painful stimulations spanning days or weeks [4, 26, 34, 42, 46] . By repeatedly testing subjects, we were able to make multiple assessments of touch gating using a noxious stimulus that became less novel, more predictable, and less painful as the measurements progressed.
Even if distraction is not involved, touch gating might be expected to decline as a participant habituates to the noxious stimulus, given what is known about the physiological bases of touch gating and habituation. Specifically, evidence suggests that the locus of touch gating is in the brain because pain does not affect tactile primary afferent transmission in the dorsal columns [11] . Longterm pain habituation, on the other hand, is thought to involve a decrease in pain signals in the spinal cord as a result of descending inhibition [4] . Taken together, these findings make it seem likely that touch gating would grow weaker as habituation occurs. 
